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The search for the 
Philosopher's Stone 


The dream of finding a substance that could transform 
base metals into gold has lured alchemists for thousands 
of years. Although now generally derided as no more than 
misguided mystics, these passionate researchers actually 
contributed much to scientific knowledge. And some 
reliable witnesses have claimed that, for a select few 
alchemists, the dream came true. BRIAN INNES narrates 
the history of this ancient occult science 


Alchemy 


TWO DAYS AFTER CHRISTMAS in 1666, an 
unprepossessing stranger visited Johann 
Friedrich Schweitzer, physician to the 
Prince of Orange. He was 

of a mean stature, a little long face, with 

a few small pock holes, and most black 

hair, not at all curled, a beardless chin, 

about three or four and forty years of 
age (as I guessed), and born in North 

Holland. 

It is clear that Schweitzer — the author of one 
or two books on medical and botanical mat- 
ters — was a careful and objective observer. 

After some idle conversation, the stranger 
asked Schweitzer whether he would recog- 
nise the ‘Philosopher’s Stone’ if he saw it. 
This was an astounding question. The 
Philosopher’s Stone was the goal of the 
alchemists — a fabled substance that could 
transmute metals into gold, banish all illness 
and bestow long and vigorous life. 

The visitor produced from his pocket a 
small ivory box that held ‘three ponderous 
pieces or small lumps... each about the 
bigness of a small walnut, transparent, of a 
pale brimstone colour’. This, he said, was the 
substance that men had sought so long. 
Schweitzer took one of the pieces greedily, 
and begged the man to give him just a small 
piece. When he was refused, he contrived to 
scrape a speck beneath his fingernail. 

When the visitor had left, promising to 
return in three weeks and show him ‘some 
curious arts in the fire’, Schweitzer hurried 
to his laboratory for a crucible. He melted 
some lead in it, and then added the tiny piece 
of stone. But the metal did not change into 
gold: ‘Almost the whole mass of lead flew 
away, and the remainder turned into a mere 
glassy earth.’ 

Impatiently, the physician awaited the 
return of the stranger, half believing that he 
would not come again; but in exactly three 
weeks his mysterious visitor was once more 
at the door. For a long time the stranger 
refused to let Schweitzer take another look at 
the marvellous stone, but at last “he gave mea 
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Above: carrying out their 
investigations blindly, with 
little understanding of 
scientific method or the 
design of experiments, the 
alchemists nevertheless laid 
the basis of modern chemical 
research. Although the 
alchemical laboratory 
frequently looked more like a 
blacksmith’s forge, as in this 
satirical woodcut, the more 
sophisticated apparatus 
changed hardly at all in a 
thousand years 


Previous page: the moment 
at which the First Matter 
distils over into the receiving 
flask is caught wonderfully 
in this painting by the 18th- 
century artist Joseph Wright 
of Derby 


crumb as big as a rape or turnip seed, saying, 
receive this small parcel of the greatest 
treasure of the world, which truly few kings 
or princes have ever known or seen.’ 

Most ungratefully, Schweitzer protested 
that this was not sufficient to transmute as 
much as four grains of lead into gold; where- 
upon the stranger took it back, cut it in half, 
and flung one part in the fire, exclaiming: ‘It 
is yet sufficient for thee!’ 

Schweitzer then confessed his former 
theft, and described his lack of success. ‘The 
stranger laughed and said: 

Thou art more dextrous to commit 
theft than to apply thy medicine; for if 
thou hadst only wrapped up thy stolen 
prey in yellow wax, to preserve it from 
the arising fumes of lead, it would have 
penetrated to the bottom of the lead, 
and transmuted it to gold. 


He promised to return at nine the next 

morning and show Schweitzer the correct 

method. 
But the next day he came not, nor ever 
since. Only he sent an excuse at half an 
hour past nine that morning, by reason 
of his great business, and promised to 
come at three in the afternoon, but 
never came, nor have I heard of him 
since; whereupon I began to doubt of 
the whole matter. Nevertheless late 
that night my wife . . . came soliciting 
and vexing me to make experiment... 
saying to me, unless this be done, I 
shall have no rest nor sleep all this 
night. . . . She being so earnest, I com- 
manded a fire to be made — thinking, 
alas, now is this man (though so divine 


Below: a chemical laboratory 
of the 17th century, that of 
Rudolf Glauber. The furnace, 
A, contains a flask, 8B. Above 
the flask a ‘pelican’, D —a 
crude distillation device — 
delivers vapour into a series 
of vessels known as 

‘udels’, F 
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Right: an Egyptian wall 
painting of 1300 Bc shows 
goldsmiths (at the left of the 
two rows of figures), 
together with joiners. The 
smiths could make cheap 
alloys resembling gold and 
may have possessed the art 
of electroplating 


Far left: Johann Friedrich 
Schweitzer, known 
frequently by the Latinised 
form of his name, Helvetius, 
was one of the many 
scientists who believed they 
had seen the production of 
gold from base metals 


in discourse) found guilty of false- 
hood. ... My wife wrapped the said 
matter in wax, and I cut half an ounce 
or six drams of old lead, and put [it] 
into a crucible in the fire, which being 
melted, my wife put in the said 

Medicine made up in a small pill or 

button, which presently made such a 

hissing and bubbling in its perfect 

operation, that within a quarter of an 
hour all the mass of lead was trans- 

muted into the... finest gold... . 
‘The philosopher Spinoza, who lived not far 
away, came the next day to examine the gold, 
and was convinced that Schweitzer was tel- 
ling the truth. The Assay Master of the 
province, a certain Mr Porelius, tested the 
metal and pronounced it genuine; and Mr 
Buectel, the silversmith, subjected it to fur- 
ther tests that confirmed that it was gold. 

There is nothing in Schweitzer’s account 
itself to inspire doubt; he was a reputable 
medical man and a trained scientific ob- 
server, and not given to fraud or practical 
jokes. And yet, knowing what we do now 
about the nature of matter, and in particular 
about the properties of metals, it is im- 
possible to believe that such a transmutation 
could have taken place. 

Schweitzer was certainly not the only 
scientist, however, to be convinced by prac- 
tical demonstration that the Philosopher’s 
Stone truly existed, and that it would effect 
the transmutation of base metals into gold. 
Another was Jan Baptista van Helmont, a 
respected chemical experimenter. He had 
been responsible for a number of important 
discoveries and was the first man to realise 
that there were other gases than air; indeed, 
the word ‘gas’ was his invention. He had 
written, some 20 years before Schweitzer’s 
meeting with the mysterious stranger: 

For truly I have divers times seen it 

[the Philosopher’s Stone] and handled 

it with my hands, but it was of colour, 
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such as is in Saffron in its powder, yet 
weighty, and shining like unto pow- 
dered glass. ‘There was once given unto 
me one fourth part of one grain [16 
milligrams]. ... I projected [it] upon 
eight ounces [227 grams] of quicksilver 
[mercury] made hot in a crucible; and 
straightaway all the quicksilver, with a 
certain degree of noise, stood still from 
flowing, and being congealed, settled 
like unto a yellow lump; but after 
pouring it out, the bellows blowing, 
there were found eight ounces and a 
little less than eleven grains of the 
purest gold. 


A fatal blow? 

Van Helmont was so impressed with this 
result that he christened his son Mercurius. 
Another 17th-century scientist, Rudolf 
Glauber, the German physician and chemist, 
believed that he had found one of the in- 
gredients of the Philosopher’s Stone in the 
waters of a spa where he had gone to take a 
cure. What he found was in fact sodium 
sulphate, which to this day we know as 
Glauber’s salt — an effective laxative, but not 
capable of producing gold. No less a thinker 
than Sir Isaac Newton remained convinced 
of the possibility of transmutation; so did 
Descartes, the great French philosopher; and 
Leibnitz, the great philosopher and mathe- 
matician. Even Robert Boyle, whose book, 
The sceptical chymist, is generally believed to 
have struck a fatal blow to any serious belief 
in alchemy, remained certain to the end of his 
days that transmutation was possible. 

Why were all these scientists convinced 
that it was possible to change metals into 
gold? ‘The concept is a very ancient one, 
which seems to answer to deep human moti- 
vations. It came to medieval Europe by way 
of the Arabs. When they invaded Egypt, 
which they called Khem, in the seventh 
century, the Arabs discovered that the 
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Egyptians were masters of the art of working 
in gold. They called gold-working al-kimiya 
— ‘the art of the land of Khem’ — and so, 
according to one account, the word ‘alchemy’ 
was born. 

In the great library of Alexandria the 
Arabs discovered all the writings of the 
Greek philosophers — in particular those of 
Aristotle, who lived in the fourth century BC 
and who can truly be called the first great 
scientist. The Arabs had the manuscripts 
copied and translated into Arabic and they 
found their way all over the Arab world. 

Aristotle believed that the material world 
was made from ‘prime matter’, which in 
itself lacked all physical properties, but on 
which different ‘forms’ could be impressed. 
Form was not merely physical shape, but 
every specific property of a body or a sub- 
stance. Among these were four ‘qualities’: 
wetness, dryness, heat and cold. ‘These 
qualities gave rise to four ‘elements’, or 
simple substances: fire, which was hot and 
dry; air (for example, steam) which was hot 
and wet; water, which was cold and wet; 
earth, which was cold and dry. 

From this scheme of things it was very 
easy to progress to the idea that every sub- 
stance was composed of all four elements in 
various proportions. For instance, consider a 
piece of green wood heated over a fire. First, 
water appears in droplets at the end of the 
wood; then steam and vapour are given off; 
then the wood burns, apparently releasing 
fire; and finally ash, or earth, is left. To 
change one substance into another, there- 
fore, it was only necessary to change the 
proportions of elements in them by addition 
or subtraction. 


Advances in alchemy 

Faced with the impressive skills of the 
Egyptian metal workers, who knew how to 
colour cheaper metals to make them look like 
gold, the Arabs naturally supposed that their 
secret lay in the application of Aristotle’s 
theories. For hundreds of years Arab scien- 
tists experimented in their laboratories. 
They made many important chemical dis- 
coveries and they invented most of the ap- 
paratus that is still used by chemists today. 
But they did not discover how to turn base 
metal into gold. However, one of the earliest 
Arab philosophers, Jabir ibn Hayyan, made 
an important contribution to the develop- 
ment of alchemical theory. 

Aristotle had regarded the smoke pro- 
duced in burning as earthy, and contrasted it 
with the watery vapour produced when 
water boils. Stones and minerals that were 
unchanged by the fire supposedly consisted 
mainly of this earthy smoke, while metals, 
which became liquid, were formed from the 
watery vapour. 

Jabir suggested that the vapour produced 
by boiling water was an intermediate stage in 
its transformation into air. ‘he vapour could 
be transformed into a material he called 
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Mankind recognised very early that 
gold, being virtually indestructible, non- 
rusting, yet highly malleable, was an 
ideal medium of exchange. ‘The 
economy of the major powers is still 
based on it. Gold almost always appears 
in the metallic state, commonly in seams 
or nuggets. Alluvial gold is found de- 
posited in the beds of rivers that have 
been carrying gold-bearing rocks away 
for millions of years. Pyrites, or ‘fool’s 
gold’, is often found close by. 

The assaying, or testing, of gold has 
always been a matter of high importance. 
Gold jewellery, which must not be dam- 
aged, can be weighed and its volume 
can be measured in order to determine 
its density: alloys are generally less dense 
than gold of high purity. In addition, the 
metal is ‘touched’ to a touchstone, such 
as a piece of black jasper, a variety of 
quartz. The colour of the mark made by 
gold is different from that made by 
gilt, brass or copper alloys. 


Right: Aristotle’s scheme of 
the four elements. Each 
possesses the two 
neighbouring ‘qualities’. The 
earth, water, air and fire with 
which we are familiar are 
more or less impure 
approximations to these ideal 
substances 


Below: the scientist Jan 
Baptista van Helmont added 
his voice in support of the 
reality of transmutation 
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mercury, though this was not the familiar 
metal, but an ideal substance combining the 
qualities of lustre and liquidity. Earthy 
smoke was likewise earth in the process of 
becoming air, and it could be turned into 
‘sulphur’, which combined the qualities of 
earthiness and combustibility. The various 
metals and minerals were formed in the earth 
from combinations of mercury and sulphur. 

Jabir investigated what happened when 
he distilled a wide variety of organic ma- 
terials — that is, substances derived from 
living things. In every case he obtained a 
liquid, which he identified as the element 
water since it was cold and wet; an ‘oil’, 
which, being hot and wet, must be air; a 
coloured substance — a tincture — that 
burned, which he thought to be the element 
fire; and a dry black residue, which he 
identified as the element earth. He had thus, 
he believed, isolated the four elements of 
Aristotle. 

He then set out to purify these elements 


If a piece of gold-bearing ore is to be 
assayed, the gold is first extracted. The 
ground ore is heated ina fireclay crucible 
with lead oxide and charcoal; molten 
lead settles at the bottom of the crucible 
as an alloy with any gold and silver 
present in the ore. The other mineral 
contents form a floating liquid slag. 

The lead ‘button’ is then heated 
gently ina small ‘cupel’, a vessel made of 
bone ash. The lead turns back into lead 
oxide, which is absorbed into the cupel, 
leaving a bead of gold and silver — 
together, perhaps, with a small amount 
of platinum. The silver is ‘parted’ from 
the gold by being dissolved in hot dilute 
nitric acid. 

Medieval alchemists discovered that 
gold would not dissolve in nitric, sul- 
phuric or hydrochloric acids — but that it 
would dissolve in aqua regia, a mixture 
of nitric and hydrochloric acids. This led 
to serious misapprehension, since it was 
often assumed that anything that dis- 
solved in aqua regia (and a great many 
substances will do so) was thus proved to 
be gold. 


and isolate each quality. By distilling water 
700 times, he wrote, he had obtained a 
brilliant white substance, which crystallised 
like salt. This, he said, was the purified 
quality of coldness. He supposed that he 
would be able to prepare pure moistness 
from his ‘oil’, pure dryness from his ‘earth’, 
and pure heat from his ‘tincture’. He de- 
scribed the last as a transparent substance, 
brilliant, lustrous and red. This was the 
substance that the European alchemists 
named the Philosopher’s Stone. 

The philosophy of the Greeks returned to 
Europe, together with all the additions made 
by the Arabs, when Moslem rule was ended 
in Toledo, in central Spain, towards the end 
of the 11th century, and Christian scholars 
were able to translate the Arabic manuscripts 
in the library there. Soon after, many 
Europeans began to experiment with al- 
chemy: they included Albrecht, a church- 
man and philosopher who became known as 
‘Albertus Magnus’ and was renowned for the 
breadth and profundity of his learning; 
Roger Bacon, the learned doctor of Oxford 
University; and  Philippus  Aureolus 
Theophrastus Bombastus von Hohenheim. 

This arrogant, boastful, colourful charac- 
ter has given his name to all the languages of 
Europe, for we now describe such a man as 
‘bombastic’. But he preferred to call himself 
Paracelsus, implying that he was greater than 
Celsus, the first-century writer who had been 
regarded as the greatest authority on medical 
matters. It was Paracelsus, writing in an 
extraordinary mixture of Latin, German and 
invented words, who took the Arabic word 
for black eye-paint, al-kohl, and gave it to 


Right: how Jabir ibn Hayyan 


modified the theory of 
Aristotle. Like the original 
four elements, his ‘mercury’ 
and ‘sulphur’ are idealised 
substances. They combine, 
respectively, the qualities of 
lustre and liquidity, and 


earthiness and combustibility 


Below: the Arab alchemist 
Jabir, in a fanciful European 
representation of the 17th 
century 


Right: title page from the 
1603 edition of the works of 
Paracelsus. The author 
himself is portrayed at the 
head of the page, and the 
figure on the right is a 
representation of Hermes 
Trismegistos, whose 
principle ‘as above, so 
below’ was the basis of all 
medieval magical 
experimentation 
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WATER 


spirits of wine, which has borne the name 
‘alcohol’ ever since. From the German ail- 
Geist he made up the word ‘alkahest’, denot- 
ing a supposed universal solvent that would 
convert all bodies into their prime matter. 
And from Jabir’s theory of elemental sulphur 
and mercury he developed an alchemical 
principle that seems to reveal some kind of 
intuitive understanding of 2oth-century 
physics (see page 1014). His influence was to 
be acrucial stimulus to the slow development 
of modern chemistry. But the pursuit of the 
Philosopher’s Stone and the Elixir of Life 
was still very far from over. 


Did some alchemists win the secret of eternal 
life? See page 954 
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As the units of measurement 
used in early records of 
excavations at the Money Pit 
were Imperial, in this article 
the original measurements 
have not been converted into 
metric equivalents. The 
following conversion chart 


may be helpful. 


1 inch=2.5 centimetres 
10 inches=25 centimetres 
1 foot=30 centimetres 

10 feet=3 metres 

100 feet=30 metres 

1 mile=1.6 kilometres 


Sinking into the quagmire 


way. They tried to cut off the water at source 
by building a dam. As before, the tide 
demolished their handiwork before it was 
completed, and, as before, this single failure 
deflected the treasure seekers from their 
sound strategy. Instead of buckling down to 
the arduous business of building a better 
dam, they returned to the Money Pit. They 
pumped and they dug; they bored holes and 
dug some more, running branch tunnels 
laterally in an attempt to intercept the flood 
tunnel. ‘This they finally accomplished, al- 
though it did them no good. They discovered 
that the flood tunnel, some 4 feet high and 23 
feet wide, entered the Money Pit at a depth of 
110 feet (that is, 10 feet below the supposed 
original location of the treasure). But finding 
the flood tunnel and cutting off the flow of 
water from the sea were two different mat- 
ters, and in 1867 the syndicate gave up the 
unequal struggle. Before his death in 1938, 
one of the syndicate members, Isaac Blair, 
told his nephew Frederick Blair (who would 
himself be closely involved with many at- 
tempts to solve the Oak Island mystery 
during his long life): ‘I saw enough to 
convince me that there was treasure buried 
there and enough to convince me that they 
will never get it.’ Prophetic words. 


A sound analysis 

By now the pattern of failure was pretty 
clearly defined, and a quarter of a century 
was to elapse before the next brave attempt. 
Then in 1894 the Oak Island Treasure 
Company was established, with $60,000 ca- 
pital. The young Blair drew up the pros- 
pectus, which was certainly sound enough in 
its historical analysis. Eager investors were 
told: ‘It is perfectly obvious that the great 
mistake thus far has been in attempting to 
“bail out”’ the ocean.’ The answer, it sug- 
gested, was ‘to use the best modern appli- 
ances for cutting off the flow of water 
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Above: the head of the 


Money Pit at the time of the 


excavations by Frederick 
Blair's Oak Island Treasure 
Company. Over a period of 


about five years Blair and his 


associates made repeated 
attempts to drain the pit — 
but without success 


Below: a group of eager 
prospectors at work at the 
Money Pit in about 1915. 
Blair's own funds had long 
since run out, but he 
continued to act as an 
adviser to other syndicates 
that arrived on the island. 
Right up to his death in 
1954, Blair remained 
convinced that the elusive 
treasure would be found 


Oak Island Money Pit 


through the tunnel at some point near the 
shore, before attempting to pump out the 
water’. 

As so often before, an attempt to intercept 
the flood tunnel was made close to the Money 
Pit rather than near the shore (where it must 
lie nearer the surface), and with the usual 
inconclusive results. Then, again as before, 
the Money Pit itself was attacked — with 
added difficulty now because the century- 
long depredations had obscured its precise 
location. Blair and his associates found it, 
however, by working their way upwards 
from one of the side tunnels leading off an 
earlier shaft. (By this time a cross-section of 
the area would have resembled a rabbit 
warren.) They discovered the flood tunnel 
too, where it entered the Money Pit at the 
110-foot mark. But the tidal water pressure 
was far too great to stem at that point. 

It was 1897 by the time Blair and his 
colleagues belatedly turned their attention to 
the beach at Smith’s Cove. They had no 
intention of building a dam, but they laun- 
ched a determined assault on the flood tun- 
nel, near its source. They bored five holes ina 
line running across the supposed path of the 
flood tunnel, and one of them yielded salt 
water, which rose and fell with the tides. 
They lowered 160 pounds (73 kilograms) of 
dynamite to a depth of 80 feet, and when they 
set it off, they observed considerable turbu- 
lence in the Money Pit. Assuming that they 
had finally destroyed the flood tunnel, they 
returned to the Money Pit and the pumps, 
but still the water poured in. 

According to the traditional sequence of 
events, it was now time to start drilling. First 
they sank a 3-inch pipe, which came to rest 
against iron at 126 feet. Inside the pipe they 
lowered a drill, which went past the obstruc- 
tion and struck what was identified as cement 
at 151 feet. ‘Twenty inches further on the 
drill struck oak 5 inches thick. Then it hit 
what ‘felt like’ large metal objects, which 
persistent twisting and turning of the auger 
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Oak Island Money Pit 


dislodged, so that the drill could, apparently, 
slip between them. Then it struck loose 
metal, which was even more difficult for the 
drill to force its way through, then more of 
the large metal objects. 

This was the first evidence of a buried 
hoard since the original Truro syndicate had 
bored through wood and metal in 1849. The 
drillers concluded that a layer of loose coin 
lay wedged between two stacks of metal bars 
— and they did not think the bars were iron. 

‘They followed up this discovery with the 
application of sound technique, and only the 
most maddening bad luck prevented them 
from bringing samples to the surface. ‘They 
tried to secure the drill hole by piping below 
126 feet, and to that end they sent down a 
pipe of the same diameter as the drill (14 
inches) inside the 3-inch pipe. But at 126 feet 
the pipe was deflected by metal and struck 
what appeared to be the wall of the pit. They 
removed the pipe and sent the drill down 
again — but it followed the new, sterile path 
made by the pipe. ‘The original hole down to 
the cement and the metal beyond was lost! 
Nor could other drills, sent down im- 
mediately afterwards, find that elusive hole. 
In one of these later drillings it was thought 
that the auger glanced off the outer edge of a 
chest. Finally, this particular avenue of 
attack had to be abandoned when at 126 feet 
the drill struck a channel of water, which 
spouted up the pipe at the rate of 400 gallons 
(1800 litres) per minute. This, of course, 
suggested that there were two flood tunnels, 
the second, deeper one providing back-up 
cover for the first. 

A simple test proved that this was in fact 
the case. Blair poured red dye into the 
Money Pit when the water level was at its 
highest (that is, at high tide) and scanned the 
shore as the tide receded. The red dye 
surfaced in three separate places, 600 feet 
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Left: in 1971 the Triton 
Alliance Company lowered a 
submarine television camera 
into the Money Pit, which 
they had drilled to a depth of 
over 200 feet, and claimed 
that it revealed the presence 
of three chests — and a 
severed hand 


Right: details of some of the 
major excavations of the 
Money Pit between 1850 
and 1970. Despite the use of 
increasingly sophisticated 
machinery, which enabled 
successive expeditions to dig 
deeper and deeper into the 
ground, the pit still refused 
to give up its secret 


Below: one of the shafts 
leading to the seemingly 
bottomless Money Pit. Since 
its discovery in 1795, 
hundreds of thousands of 
dollars have been poured 
into the pit and the lives of 
five men have been lost 


from the Money Pit, only this time on the 
south shore. 

Ina futile attempt to intercept this second 
tunnel, Blair sank six shafts, and by the time 
he was finished — when the syndicate ran out 
of money — the only result was that the 
quagmire around the Money Pit was so bad 
that its precise location had become un- 
certain again. In the course of this series of 
persistent failures, however, Blair did un- 
cover a mysterious object that served to 
convince his syndicate — and many later 
searchers — that beyond a shadow of a doubt, 
there was a cache of something buried in the 
Money Pit. In one of the drillings the auger 
brought to the surface a small ball of parch- 
ment that, when smoothed flat, revealed the 
letters ‘v.1.’. What they stood for remains a 
mystery, but a scrap of parchment retrieved 
from such a depth is hard to dismiss. It was 
clearly evidence of some kind — but evidence 
of what? 

Next came Captain Harry L. Bowdoin, a 
New York mining and marine engineer. He 
started well, clearing the Money Pit to a 
depth of 113 feet. From there he put down a 
core drill, which struck what was presumed 
to be cement at 149 feet. ‘This caused great 
excitement. Were they finally on the thresh- 
old of a watertight treasure chamber? Alas, 
no. Nothing but yellow clay and stones for 
the next 18 feet. ‘Then bedrock. A further 25 
borings yielded no more, while experts at 
Columbia University pronounced the ‘ce- 
ment’ to be ‘natural limestone pitted by the 
action of water’. Bowdoin departed, declar- 
ing that the treasure was a myth. 

Others came and went without adding 
anything to the considerable but infuriat- 
ingly inconclusive body of knowledge about 
the Money Pit. Then in 1931 William Chap- 
pell, who had operated the drill that had 
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1850 Truro syndicate digs 
shaft and tunnel. Pit | 
dissolves into sea of mud 


1860s new Truro syndicate 
uses manpower and, later, 
steam to pump water from 
pit—with a fatal result 


1866 Halifax syndicate 
discovers exact position 
of first flood tunnel 


1894 Oak Island Treasure 
Company relocates site of pit 


1897 drilling starts and 

Blair's Oak Island Treasure 
Company re-establishes 
evidence of treasure but 

fails to repeat first success. 
Blair also suspects possibility 
of second flood tunnel 


1909 Bowdoin continues the 
drilling but discovers only 
Clay and stones 


1935 Gilbert Hedden extends 
excavation to 170 feet 


1938 Edwin Hamilton 
excavates to a depth of 
180 feet 


substantiated 
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brought up the piece of parchment more than 
30 years before, returned for another at- 
tempt. Digging either in or near the Money 
Pit (he and his old colleague Blair could not 
agree on the location), Chappell uncovered, 
at depths of between 116 and 150 feet, plenty 
of evidence of earlier work — a pick, an oil 
lamp, an anchor fluke, an axe head estimated 
to be 250 years old. The only way such 
objects could have been trapped at that 
depth, Blair reasoned, was by a natural cavity 
somewhere below the 100-foot mark (the 
original location of the ‘chests’), into which 
all had fallen at some point in the siege. 

Whether or not Blair had drawn the right 
conclusion, he had certainly touched upon 
the central irony of the quest. Each failure 
had rendered subsequent attempts less likely 
to succeed, despite the fact that as the years 
rolled by, increasingly sophisticated tech- 
niques and equipment were available to the 
searchers. During the middle 1930s Gilbert 
Hedden, a New Jersey businessman, cleared 
Chappell’s shaft and lowered it to a depth of 
170 feet. After two seasons’ labour, he too 
gave up and sold his equipment to Edwin 
Hamilton, a machinery engineer. Hamilton 
reached 180 feet, and while he found no 
treasure, he at least found the place where the 
second flood tunnel entered the Money Pit, 
at adepth of 150 feet. He also proved that this 
second tunnel, like the first, led from Smith’s 
Cove. The reason Blair’s red dye had sur- 
faced on the south shore was that at 180 feet 
there was a natural stream flowing across the 
pit in that direction. 


An unsolved riddle 

The catalogue of failures continued after the 
Second World War, and in 1963 defeat was 
accompanied by tragedy. A retired circus 
stunt rider, Robert Restall, was overcome by 
exhaust fumes from the pump that he was 
using as he worked in the shaft. His son and 
two other men died with him when they went 
to his rescue. Then, two years later, a mighty 
attempt was made by Robert Dunfield, an 
American petroleum geologist. He even built 
a Causeway from the mainland to enable him 
to get a 70-foot-high clam digger onto the 
site. With this he dug a massive hole 80 feet 
wide and 130 feet deep on the site of the 
Money Pit. No luck. 

In 1970 a group calling itself the Triton 
Alliance Company took over Dunfield’s con- 
cession. A year later, Triton announced that 
it had discovered a water-filled cavity at a 
depth of 212 feet, and that a submarine 
television camera had revealed what looked 
like three chests and, gruesomely, a severed 
hand, flesh intact. Divers were subsequently 
lowered into the cavern at a depth of 235 feet. 
They found neither chests nor hand. At this 
stage it seemed unlikely that anyone would 
ever solve the riddle of the Maney Pit. 


Who was the genius behind the Money Pit — and 
why did he build it? See page 946 
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To the ends of the Earth 


The phenomenon of migration is one of the most 
mysterious of the natural world. Why do so many 
animals embark on long and perilous journeys? Does 
orthodox science have the answers? GILL NEVILL reports 


IN MEDIEVAL TIMES, people believed that 
geese developed from barnacles. This may 
seem no more than a fanciful fairy tale today, 
but then it was quite logical. After all, geese 
were to be seen for only a few months in the 
year — so what was more natural than to 
suppose that they were part of a normal 
biological cycle in which goose followed 
barnacle as flower followed seed? 

That this superstition survived, as it did, 
for hundreds of years is a measure of how 
difficult the concept of migration was to 
grasp. In medieval times, after all, few people 
ever travelled long distances — and it is hardly 
surprising that they were unable to imagine 
that birds could fly across continents to 


spend parts of the year in lands that, at the 
time, had not yet been discovered. 

English folklore had it that cuckoos 
turned into hawks in the autumn, while the 
Greek philosopher Aristotle believed that 
robins changed into redstarts — and claimed 
to have seen them do it. 

Other birds were thought to hibernate. 
And if, today, the sight of swallows perched 
on branches of trees in the autumn ready to 
fly away en masse seems incontrovertible 
evidence of migration, even the greatest 
18th-century naturalist, Gilbert White, 
failed to realise what it implied. Like most of 
his contemporaries, he believed that swal- 
lows and house martins spent the winter 
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Perhaps the most familiar 
migrating creatures are birds 
such as the snow and blue 
geese (above and above 
left), which fly each year 
from their breeding grounds 
in northern Canada to the 
Mississippi area. But other 
animals migrate, too; 
monarch butterflies follow a 
similar route southwards in 
winter, joining up into small 
bands and eventually into 
huge swarms (left) that can 
completely cover the 
vegetation in enormous areas 
of countryside when they 
stop to rest. Salmon, too, 
migrate (right), returning 
from the sea, where they live 
most of the year, to the rivers 
in which they were born in 
order to spawn. The map (far 
left) gives an idea of the 
immense distances covered 
by animals of all kinds 
birds, mammals, fish and 
insects — in their yearly 
migrations 


Strange nature 


holed up, safe and warm, in the bottom of 
ponds. 

Only since the great advances in transport 
of the 19th century, the advent of steam ships 
and trains, and more recently of cars and 
aeroplanes, have we begun to appreciate the 
quite extraordinary scale on which animals 
move. And increasing knowledge has 
brought home just how many animals mig- 
rate — not only the familiar ones like eels and 
swallows, but a whole range of unexpected 
animals from bobolinks to butterflies. 

All animals, of course, move about their 
habitat to some extent, and it is a fairly 
arbitrary question how much of that move- 
ment is classified as migration. On the whole, 
scientists prefer to restrict the term to the 
seasonal movements that many animals make 
between their breeding areas and separate 
winter feeding grounds. ‘Thus the swallow, 
which regularly breeds in Europe and win- 
ters in Africa, migrates, while spiders that are 
tossed about hither and thither on the wind, 
do not. 

No single aspect of migration is more 
astonishing than the extraordinarily large 
distances that some migrating animals cover. 
‘The record undoubtedly goes to the Arctic 
tern, which flies an amazing 16,000 miles 
(26,000 kilometres) from its nesting ground 
inside the Arctic Circle to the Antarctic and 
back every year. It has been calculated that 
these pretty sea birds must fly 24 hours a day 
for 8 months of the year to complete the 
exhausting round trip. 

Many other birds fly almost as far as does 
the Arctic tern. And some aquatic animals, 
too, undertake tremendous trials of endur- 
ance. Eels, for instance, swim from the 


Sargasso Sea, where they breed, to rivers and 
streams in Europe; and among larger ani- 
mals, the hump-backed whale is just one that 
regularly plies the 5000 miles (8000 kilo- 
between the tropics and the south 


metres 


eile 


; 7 ™ Vd 

AAS £ 

. * R/ Ls Raed 
aia 


YIM eal 


’ ; 
qj 
a iJ] 


| 


Strange nature 


polar seas in spring and autumn. 

For animals that migrate overland the 
distances, in miles or kilometres, are reck- 
oned in hundreds rather than thousands — 
but even so, some of the journeys are stupen- 
dous. Caribou, for example, regularly trudge 
600 miles (1000 kilometres) across the snowy 
fastnesses of northern Canada — in such 
numbers and along such precisely deter- 
mined routes that, in places, their hooves 
have worn deep ruts in the underlying rock. 

Another astonishing aspect of migration is 
the sheer number of animals that can be on 
the move at the same time. In America, for 
instance, a single swarm of migrating mon- 
arch butterflies covered an area.of over 150 
square miles (400 square kilometres), while 
in another part of the country a flock of 
passenger pigeons was so dense that it block- 
ed out the midday Sun. 

From Europe come other stories of 
massed animals on the march. A Norwegian 
steamer once sailed for 15 minutes through a 
sea of lemmings, while in Hungary a migrat- 
ing army of millipedes brought a train to a 
halt, its wheels spinning on a sludge of 
squashed bodies. But perhaps the most hor- 
rifying incident occurred in South Africa, 
where 30 miles (50 kilometres) of Atlantic 
beaches were piled high with corpses after a 
herd of migrating springbuck had plunged 
into the sea. 

‘The questions raised by these grisly epi- 
sodes are some of the most challenging the 
natural world has to offer. Migration itself 
remains one of the least explained aspects of 
nature. Why should animals move in such 
numbers? How do they find their way? Why 
do they travel so far? And how did the 
strange habit of migration begin? 

‘Today scientists are devoting consider- 
able effort to answering these questions. This 
involves not only brain power, but also a vast 
amount of sophisticated technological equip- 
ment. Because biologists are not as mobile as 
the animals they study, they need binoculars, 
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Thehoming 


instinct 


A rare occurrence — a 
racing pigeon grounded 
because it has lost its way 
on its homing flight 


The homing ability of pigeons has been 
investigated more thoroughly than that 
of any other species. All attempts to 
explain it in terms of smell, remember- 
ing landmarks, and keeping track of the 
outward journey have failed. Until re- 
cently, the most popular theory among 
scientists was that the birds navigated by 
the Sun by day, as sailors have done for 
centuries. But conclusive evidence 
against this theory came from experi- 
ments in which the time sense of the 


Below: when Europeans first 
arrived in North America, 
bison still roamed the plains 
in their millions, migrating 
southwards in winter, 
northwards in summer 


radar and even aeroplanes to keep track of 
their quarry. To identify individual animals 
in a crowd, they rely on radio transmitters, 
ear tags or markings in luminous paint. 
Cannons have been perfected to shoot nets 
over unsuspecting water fowl, contact lenses 
made from frosted glass have been fitted on 
pigeons to see if they could find their way 
blind (they could), and planetaria built 
where caged birds can be stood while the 
heavens are mechanically rotated and the 
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pigeons was confused by keeping them 
in artificial light at night and in darkness 
by day. To navigate by the Sun it is 
necessary to know the time accurately — 
yet these pigeons still got home, despite 
the fact that their internal ‘clocks’ were 
inaccurate by hours. 

Since all other theories have failed, 
much effort has been devoted in the past 
few years to trying to show that pigeons 
navigate using a magnetic sense. But 
once again, this idea does not really seem 
to provide a satisfactory answer. For 
although, when magnets are fitted to 
birds to swamp their ability to detect the 
Earth’s magnetic field, they are some- 
times confused at first, they are still able 
to get home almost as easily as birds 
without magnets. 

Of course, birds are likely to use 
several senses, not just one, to help keep 
them on course, and observing the po- 
sition of the Sun probably plays a part in 
the process. There is some evidence that 
birds that fly at night, like the mallard, 
use the Moon and stars. And some other 
migrants use an extremely sensitive 
sense of smell to help them get home. 
But these known senses seem unlikely to 
provide a full explanation; some kind of 
‘sixth sense’, still entirely mysterious, 
may well be involved. 


effects on the birds’ behaviour observed. 

But perhaps the greatest problem for 
scientists is to discover why animals should 
wish to migrate in the first place. Migration 
is, after all, a dangerous business; when an 
animal leaves the security of its permanent 
home, it becomes vulnerable to its enemies. 
One out of every two swallows dies on its 
journey to the sub-Saharan desert and back — 
so why do they bother in the first place? 

‘The simple answer -— and the one that most 
biologists will give — is that it must be 
advantageous to the species as a whole for 
them to do so. Ever since Charles Darwin 
first put forward his theory of natural selec- 
tion, it has become axiomatic that, if a habit 
or characteristic exists in a species, then it 
must be good for that species — otherwise it 
could not have evolved. 

But can migration always be seen as an 
advantage? In many cases the answer is 
obviously yes — but there are significant 
exceptions. 

One good example is provided by the barn 
swallow. Inevitably, the approach of winter 
means a reduced food supply (in this case, 
insects), and so the swallows migrate. But to 
find a suitable source of food, they have to 
cross the Sahara, and the Sahara is a danger- 
ous place. So why do so many of them cross it 
at its widest point? 

And again, why do so many swallows fly so 
far south in winter? Since they stop to rest on 


A herd of migrating caribou. 
These creatures move along 
such precisely determined 
routes every year that their 
hooves have, in places, worn 
deep ruts in the rock 
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their way to South Africa, they must be 
aware that there are plenty of very habitable 
countries en route — and, indeed, a few birds 
Over-winter in them. But many swallows fly 
on south. Are there really immense ad- 
vantages to be gained .by flying so far — or 
have swallows just somehow got stuck in an 
outmoded habit? 

Orthodox biologists resort to a rather 
circular argument to justify the swallow’s 
migratory habits. Since the European swal- 
low population is stationary, they say, the 50 
per cent mortality rate during migration is 
necessary if the biological equilibrium is not 
to be upset. In other words, they are suggest- 
ing that migration is an ingenious device for 
maintaining the swallow population at a level 
the English countryside can support. 

These scientists apply the same sort of 
reasoning to case histories of animals such as 
the lemming and the springbuck. As we have 
seen, SO many animals die during migration 
that it is difficult for the outsider to work out 
any possible advantages of the habit. But, 
according to experts, it is merely another 
instance of mother nature knowing best. 
Lemmings, before they migrate, become 
both more fertile and more successful at 
rearing their young than usual. As a result, 
their population begins to rise — and if, the 
scientists argue, large numbers of lemmings 
did not rush headlong into the sea, even more 
would die of starvation as their habitat 
became increasingly unable to support them. 

And yet this orthodox argument, convinc- 
ing as it is, does not quite seem to be a 
satisfactory explanation of the mysteries of 
migration. Could it be that these scientists 
are wrong, and that factors far subtler than 
those that merely ensure the ‘survival of the 
fittest’ preserve modes of behaviour that 
seem, at first sight, to confer no possible 
advantage to the animal species concerned? 


The strange phenomenon of altruistic behavi- 
our in the animal world — see page 964 


933 


healing france 


In the 1850s a man had a leg amputated while under 
hypnosis, but eminent doctors accused him of pretending 
to feel no pain. BRIAN INGLIS shows how little the orthodox 
attitude to hypnotherapy has changed 


THE STORY OF HYPNOTHERAPY is perhaps 
the most disturbing, as well as one of the 
saddest, in the history of medicine. It has 
offered the human race what is potentially an 
immensely valuable therapeutic weapon that 
has never been properly exploited — and is 
still neglected, in spite of the evidence in its 
favour. 

There are indications that a hypnotic 
element entered into ancient tribal medicine, 
and that it was used in the Aesculapian 
temples of healing in ancient Greece. But the 
first clear demonstration of its powers in 
modern times came as a result of experiments 
conducted by some of Franz Mesmer’s disci- 
ples, two centuries ago. They found that they 
could relieve, and often remove, the symp- 
toms of illness in mesmerised subjects. In 
particular, they could banish pain. 

As there were no anaesthetics available at 
the time, this ought to have been a boon for 
patients undergoing surgery. Surgeons, 
however, would have none of it. When in 
1829 a Commission appointed by the French 
Academy of Medicine to investigate mes- 
merism watched an operation in which a 
tumour was painlessly removed, its members 
were impressed; but the medical establish- 
ment simply refused to accept that the case 
could have been genuine. 

‘To Sir Benjamin Brodie, a fashionable 
London surgeon of the 1850s, mesmerism 
was nothing more than ‘a debasing super- 
stition’. After watching a man having a leg 
amputated while in a mesmeric trance, the 
eminent physiologist Marshall Hall ex- 
plained that the man must have been only 
pretending not to feel pain; if he had really 
been unconscious, his other leg would have 
been seen to twitch in sympathy. 

Anybody who has read contemporary ac- 
counts of what surgery was like in those days 
will appreciate just what it would have meant 
to thousands of agonised patients to have a 
mesmerist on hand. The coolies in the ser- 
vice of the East India Company in Calcutta 
were fortunate; they had James Esdaile as 
their surgeon. In the 1840s he performed 
hundreds of operations while his patients 
were entranced. But the medical journals in 
England would not credit his accounts; and 
by that time, in any case, ether and chlo- 
roform were at last becoming available. 

James Braid, who coined the term hyp- 
notism to describe his method of inducing 
the mesmeric trance state, did not make 
much use of it as a therapy; but his work on it 
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Right: doctors in Munich in 
1893 tentatively explore the 
hypnotic state 


Below: Pierina Menegazzo 
as she was seen on Italian 
television in 1961 — joking 
with the surgeon as he 
removed her appendix. She 
had been hypnotised to feel 
no pain, but was still able to 
hold a conversation and take 
part in an interview 


led a French country doctor, A. A. Liébeault, 
to try out hypnotherapy on his patients in the 
late 1870s. If they wanted drugs, they could 
have drugs, he would tell them; but they 
would have to pay. Hypnotism would cost 
them nothing. Being thrifty (and poor) they 
opted for hypnotism. 


So successful was Liébeault’s form of 
treatment — having hypnotised the patients, 
he simply suggested to them that their symp- 
toms would go away -— that it attracted the 
attention of Hippolyte Bernheim, professor 
of medicine at the nearby town of Nancy. At 
first sceptical, he became a convert after a 
visit to Liébeault, in 1882; and for the first — 
and, as things turned out, last — time, hyp- 
notherapy established itself as a routine form 
of hospital treatment. Considering what the 
alternatives were — bleeding, cupping, purg- 
ing, and useless drugs — the patients must be 
considered to have been exceptionally lucky. 

All this time, the medical establishment 
had refused to accept that hypnotism existed, 
let alone could be used as a therapy; but in the 
1880s Jean-Martin Charcot managed to con- 
vince a committee of the Academy of Me- 
dicine that it was genuine — that people really 
could be put into a state of hypnotic trance. 
He did so, however, only by persuading the 
committee that the state of trance was linked 
with hysteria, so that it need not be taken 
seriously as a therapy. And in spite of 
Bernheim’s continuing demonstrations that 
hypnotherapy was a simple and effective way 


Below: the very opposite of 
hypnotherapy — death 
through suggestion. In what 
would now be considered a 
disgustingly unethical 
experiment, a condemned 
prisoner in Copenhagen in 
1750 was made to believe 
that he was bleeding to 
death. He was blindfolded, 
small pricks were made on 
his skin and some taps were 
turned on. He had been told 
that he would bleed to death 
and he had no reason to 
disbelieve it. As a result of 
the reinforced suggestion, 
the wretched man duly died 
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Hypnosis 


of dealing with everyday disorders, doctors 
shied away from it. 

A committee appointed by the British 
Medical Association went to Nancy and 
returned in 1892 to report that Bernheim’s 
methods worked. Hypnotherapy, they could 
confirm, would be an asset in Britain. Their 
verdict was ignored. By the turn of the 
century hypnotherapy had faded out of the 
picture. It was not repudiated, the French 
psychiatrist Pierre Janet was later to recall; it 
simply fell into disuse. 

Why? Unquestionably the main reason 
was that in this period the theory established 
itself that physical, ‘organic’ diseases could 
only be treated successfully by physical 
means — drugs or surgery. Hypnotherapy 
might be all right for people suffering from 
neuroses or hysteria, but not for people 
suffering from coughs and colds, let alone 
from more serious disorders. So although a 
few individual doctors continued to use it, 
along with dentists who found it useful when 
patients reacted badly to ‘jabs’, little was 
heard of hypnotherapy for half a century. 

The first reminder of just how unwise the 
British medical profession was to ignore 
hypnotherapy came in the British Medical 


Fournal in 19§2: a report on the case of a boy 


suffering from congenital ichthyosis — a con- 
dition that caused a warty layer, which gave 
off a foul odour, to cover most of his body. 
After all the standard forms of treatment had 
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failed, he had been taken to the hospital at 
East Grinstead in Surrey, where remark- 
able feats of plastic surgery had been ach- 
ieved during the Second World War, to see 
if skin from parts of his body that were 
unaffected could be grafted to replace the 
affected areas; but that was _ equally 
ineffective. 

One of the doctors at the hospital sug- 
gested that, as a last resort, they should try 
hypnotism. ‘The boy was put into a trance 
and told that the condition of his left arm 
would clear (they decided to proceed in this 
way so that if the warty layer disappeared 
only from his arm, it would be related to the 
suggestion, and could not be dismissed as 
coincidence). After a few days the scaly layer 
on the arm softened, and fell off, showing 
that the skin underneath was normal in 
texture. And in time the condition later 
disappeared altogether. 

Not merely was the ‘rhino boy’ — as press 
reports called him — healed; he was able to 
return to live the full social life that his 
appearance (and repulsive smell) had denied 
him. ‘The report on his case concluded that 
although he had been previously lonely and 
solitary, he had become, a year after the 
treatment, ‘a happy, normal boy’ and had 
found a job. 

It would be gratifying to be able to record 
that this case caused a change of heart in the 
medical establishment. It has made no per- 
ceptible difference. ‘The fact is that most 
doctors have for so long been conditioned to 
assume that organic diseases can be treated 
only by organic methods that they cannot 
think in any other terms. ‘They are aware that 
this dogma has been discredited, but they 
continue to diagnose disorders and prescribe 
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Left: a French caricature of 
‘le magnetisme’ dated 1826. 
Hypnosis was widely 
regarded as a charlatan’s 
trick or the sort of parlour 
game bored people might 
play after dinner — in much 
the same way as Spiritualism 
was to be treated by the 
popular press nearly half a 
century later 


Above: Dr A.A. Liébeault, 
(standing, left) with some of 
his staff and patients at his 
clinic in Nancy, France, in 
1900. One of the most 
significant figures in the 
history of hypnotherapy, his 
name is lesser-known than 
those researchers he inspired 
such as Jean-Martin Charcot 


for them as though it were still gospel. 

There are still the minority of doctors and 
dentists who use hypnotism; but the chief 
impetus behind what appears to be a current 
revival has come from practitioners who are 
not members of the profession. Some of 
them have no qualifications; some have had 
training courses, often of doubtful value; 
some are qualified psychologists who have 
decided to enter this suspect territory. 

When the author wrote in the Observer in 
1980 that ‘there is no generally recognised 
national association’ for training hypno- 
therapists, three such groups promptly put 
in a claim to that title, thereby in effect 
proving the point; none of them is officially 
recognised. For example, the British Society 
of Medical and Dental Hypnosis accepts 
only doctors and dentists; and the British 
Society of Experimental and Clinical Hyp- 
nosis accepts only qualified doctors, dentists 
and psychologists — though it is prepared to 
consider accepting other non medically 
qualified practitioners. 

It is a littl hard to understand how 


members of a profession that has system- 
atically persecuted hypnotists and ignored 


the value of their work can regard member- 
ship of their profession as a required qualifi- 
cation for acceptance of a trainee hypnotist. 
It seems that they want it both ways — yet 
neither will ensure the training of good 
hypnotherapists. 

But what, then, 7s good hypnotherapy? 

‘There are many different answers to this 
question; but for simplicity, hypnotherapy 
can be divided into two main categories. It 
can be used as Liebeault used it, simply as a 
means of getting rid of unwanted symptoms, 
in particular pain. Jn this capacity it is on a 
par with chemical analgesics such as aspirin 
and, although rapport has to be established 
first between therapist and patient, which 
takes time (and not all patients are sus- 
ceptible), there are no adverse side effects, 
and no prescription charges. 

Most hypnotherapists, however, regard 


their work as a branch of psychotherapy; and 
this means that they use hypnosis as an aid in 
whatever type of psychotherapy — Freudian, 
behaviourist or pragmatic — they favour. A 
plate on the door or an entry in the classified 
telephone directory saying simply ‘Hypno- 
therapist’ consequently affords no clue to the 
kind of treatment patients may expect. 

Freud himself used hypnosis for a time to 
regress his patients in time to the age at 
which their emotional conflicts had first been 
repressed; but he came to the conclusion that 
it did not disclose repressed material satis- 
factorily, and he replaced it with the tech- 
nique of free association that came to be 
known as psychoanalysis. Some of his disci- 
ples, however, decided that for all its possible 
disadvantages, the use of hypnosis could 
enormously speed up the analysis. In the 
USA, particularly, it is now extensively used 
for this purpose. 


Rapport and research 
Hypnotherapy might appear to have been 
just what the behaviourists needed, provid- 
ing them with an easy way to implant ideas in 
patients’ minds. But establishing the rapport 
with patients needed for successful hypnosis 
irked some behaviourists; and others were 
disappointed to find that the effects of sug- 
gestion soon wear off, like the effects of a 
drug. They were also, as Professor Hans 
Eysenck observed in Sense and nonsense in 
psychology (published in 1957), put off by the 
‘unfortunate associations which the term 
hypnosis arouses in so many people’ — associ- 
ations with occultism, quackery, and music 
hall performance. 

However, hypnotherapy is gradually 
shedding this image. A great deal of research 


Above: a group consents to 
take part in an extremely 
effective cure for insomnia; 
they were plunged into a 
hypnotically induced sleep 
by Jacquy Nuguet for a 
record 10 days in Nice, 
France, in 1976. At intervals 
they were partly roused to 
sip Orange juice and have 
their other needs attended 
to. The ‘operation’ was 
conducted under medical 
supervision 


Below: using only a torch — 
and hypnosis — Alan Paige 
has total control over three 
elephants at a circus in 1977 


Hypnosis 


is now being undertaken, most of it in the 
USA. The survey in Hypnosis at its bicenten- 
mal, edited by Fred H. Frankel of the 
Harvard Medical School, describes interest- 
ing results from trials of hypnosis in the 
treatment of, among other conditions, burns, 
migraine, asthma and impotence. And enor- 
mous progress has been made in the exploita- 
tion of hypnotic regression. Freud rejected 
this himself possibly because he was not very 
good at it. Distancing himself from his 
patients, in the name of scientific objectivity, 
he deprived himself of the ability to col- 
laborate with them, as it were, on the last 
stretch of their journey back in time. Just 
where they needed a metaphorical (and per- 
haps actual) hand to hold, he was keeping out 
of reach, and out of sight, behind the couch. 

The fact that recall and release of long- 
repressed emotions under hypnotic regres- 
sion will often suffice to remove or relieve a 
variety of disorders is now paradoxically 
helping towards an understanding between 
the Freudian and the behaviourist schools. It 
used to be, and to some extent still is, 
axiomatic among behaviourists that there is 
no need to go burrowing back into the past. 
Neurotic symptoms are, they declared, an 
indication of learned behaviour, which 
simply needs to be unlearned. But with 
hypnotic regression, the process of finding 
the repressed emotional conflict, inspecting 
it and releasing the tension can have so 
immediate and striking an effect on symp- 
toms that this old preconception is being 
broken down. 

Hypnotherapists today totally reject the 
Svengali image, the imposition of their will 
on the patient. Instead they use hypnosis to 
reveal to the patient what his own mind can 
accomplish — for hypnotic suggestion, how- 
ever effective in the short term, is not lasting. 
For maximum results the patient must learn 
how to play his own part in his therapy. 


How can imagination be used to help us to heal 
ourselves? See page 978 


Subatomic particles that are 
separated in space and time 
behave as if they ‘know’ about 
each other. ARCHIE ROY describes 
the attempts of physicist David 
Bohm to account for this profound 
unity of the world — a unity that 
might explain the paranormal 


MOST OF have had the experience of 
standing on a bridge, watching a rain- 
swollen river slip by beneath, its surface 
deceptively calm. Only the occasional eddy 
reveals the vicious undertow of unseen 
currents. 

On the Sun’s surface, ‘eddies’ immensely 
greater, often as large as the Earth itself, are 
often visible. ‘These sunspots, regions of 
swirling gas thousands of degrees cooler than 
the rest of the Sun’s surface, move with the 
Sun’s rotation. ‘They travel in pairs, the 
members of a pair being termed the ‘leader’ 
and the ‘follower’. Study of their light shows 
that each spot has a magnetic field. And even 
though they may be thousands of miles apart, 
if the leader has north magnetic polarity, the 
follower invariably has south magnetic po- 
larity, and vice versa. How does the follower 
‘know’ the polarity of the leader so that it can 
‘decide’ to be of opposite polarity? 

‘This question is extremely easy to answer. 
If we could delve deep into the Sun — that is, 
add a third dimension to our appreciation of 
the problem — we would discover that each 
member of a sunspot pair is a ‘broken end’ 
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Order out of chaos 


Below: the unseen bond 
between sunspots. A vortex 
forms beneath the Sun's 
surface, generating a 
magnetic field with jumbled 
lines of force. The field lines 
‘float’ to the surface, 
dragging the vortex with 
them. Where they break 
through, two sunspots of 
opposite polarities form, 
bound together by the field 
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formed when a twisting, rope-like vortex of 
gas is forced upwards from the Sun’s depths 
and ‘snaps’ at the surface. ‘he two sunspots 
therefore rotate, in opposite directions. 
Since this rotation causes the magnetic field, 
the spots display opposite magnetic 
polarities. 

The connection between the sunspots is 
easily explained. But quantum mechanics 
suggests a large-scale interconnection among 
particles in the Universe that is not so easy to 
understand. ‘The problem is shown in an 
acute form in a famous paradox presented by 
Albert Einstein with two collaborators, 
Nathan Rosen and Boris Podolsky, in 1935. 
It states an inescapable conclusion of quan- 
tum mechanics that seems outrageously 
incompatible with the theory of relativity 
and the belief that the velocity of light is a 
maximum limiting velocity for everything. 

Suppose an electron and its anti-particle, 
a positron (see page 854), collide with each 
other. ‘They vanish and are converted into 
pure energy — two photons, which fly apart 
like shrapnel from an exploding grenade. In 
subsequent measurements the two photons 
are found to have opposite ‘polarisations’. 
‘To understand polarisation, it is necessary to 
use the wave ‘picture’ of light. 

Light is said to be polarised when its 
waves all lie in one plane: thus a light beam 
travelling horizontally could be polarised so 
that its vibrations were all vertical. 
Alternatively, it could be polarised so that its 
vibrations were all horizontal, or at any 
orientation between these. (Ordinarily, light 
is unpolarised: its vibrations can lie at any 
orientation around the beam. ) 

Each photon travelling away from the 
mutual annihilation of the electron and pos- 
itron can have any polarisation at all — but the 
other photon is then certain to be polarised at 
right angles to it. So by measuring the 
polarisation of one, we can predict the 


result of a measurement on the other. 

‘The question asked by Einstein, Podolsky 
and Rosen can be put in these terms: why do 
polarisation measurements always produce 
corresponding results? Does some unknown 
influence — a ‘signal’ — travel from one to the 
other to produce agreement? 

Such a question may seem as naive as the 
question asked earlier about the magnetic 
polarities of the sunspot pair. Surely, it may 
be said, the polarisations of the two photons 
are fixed at the moment of the electron- 
positron annihilation, and remain the same 
thereafter. ‘There is no need for a ‘signal’: 
the measuring instruments are merely 
discovering a pre-existing correlation. 

But according to the standard interpre- 
tation of quantum mechanics, this is pre- 
cisely what is mot happening. The photons 
cannot be said to be in a definite state of 
polarisation before the measurement. The 
polarisation is ‘potential’ rather than actual: 
this is related to the fact that the results of 
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Top: sunspot groups big 
enough to engulf the Earth 
develop in linked pairs on 
the Sun's surface, and last for 
days or weeks before they 
disappear 


Above: the paradox of 
Einstein, Podolsky and 
Rosen. An electron and its 
anti-particle, a positron, 
collide and are converted 
into two photons travelling 
apart. Each meets a 
polarisation analyser, which 
acts like Polaroid sunglasses: 
it blocks photons polarised 
at the ‘wrong’ angle. 
According to the usual 
interpretation, the photon 
now ‘jumps’ into a definite 
polarisation state, and is 
either passed or blocked by 
the analyser. The other 
photon, even though it may 
be extremely remote, also 
‘jumps’ into a corresponding 
state, with a polarisation at 
right angles to that of the 
first. How does this 
correlation occur? 
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quantum-mechanical measurements are not 
fixed in advance — there is only a certain 
probability of a given result occurring. 

Yetifeach photon cannot be said to havea 
given state of polarisation before the measure 
ment, how can the measurements at different 
places give correlated results? 

An argument similar to this was used by 
Einstein and his collaborators as a weapon 
against the standard interpretation of quan- 
tum mechanics. They argued that quantum 
mechanics was fundamentally incomplete. 
Behind the properties physicists measure, 
such as polarisation, lie further, unknown 
properties, called ‘hidden variables’. 
Variations in these ‘hidden’ properties 
would explain the variable results obtained 
in the polarisation measurements. 

But Einstein’s arguments were not ac- 
cepted by the majority of physicists. And 
subsequent work by theorists has shown 
that, 7f the experimental results predicted by 
quantum mechanics are correct — and experi- 
ments are continuing to yield evidence of 
their correctness — and 7f hidden variables 
exist, then they behave very curiously in- 
deed. In the electron-positron annihilation 
experiment, we could imagine a measure- 
ment on one of the photons sending some 
unknown kind of ‘signal’ that would in- 
fluence the other photon — just as our ‘naive’ 


Physics and psi 


questioner supposed. These ‘signals’ would 
travel faster than light in some cases. 

It is more likely that, as Niels Bohr argued 
in 1935, Our common-sense way of viewing 
such experiments is at fault. Our tendency to 
split the experimental situation into inde- 
pendent quantities, such as the measuring 
instruments and the photons, and thinking of 
them as being localised in space and time, is a 
legacy from classical physics. Such a way of 
thinking is inadequate. Bohr went so far as to 
say: “here are fundamental limitations met 
with in atomic physics, on the objective 
existence of phenomena independent of their 
means of observation.’ This view seems to 
imply that the observer and his decisions 
play an integral part in actualising, or at least 
influencing, the Universe he observes; that in 
some deeper way the observer’s measure- 
ments, the particles and the apparatus are all 
related and indivisible. 

In Wholeness and the implicate order, pub- 
lished in 1980, David Bohm, professor of 
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theoretical physics at Birkbeck College, 
London, describes a theory of quantum 
physics that treats such matters in an il- 
luminatingly fresh, if controversial, way. 
The book is not easy to read, for it is dense 
with technical terms, often inadequately de- 
fined. But it should certainly be studied by 
anyone interested in theoretical physics and 
the nature of the connection between matter 
and consciousness. 

Bohm argues that, although our separ- 
ation of the world into a large number of 
seemingly autonomous objects has worked 
admirably in the development of our under- 
standing and control of our environment, 
such a division is seen on a deeper level to be 
false. He puts forward reasons for believing 
that the level of reality manifesting itself, the 
level that we study, is produced by the 
creative, flowing processes of a subworld. 
Objects and patterns are briefly thrown up, 
like the forms fleetingly seen in clouds. ‘They 
seem to have a certain stability, exist for 
longer and shorter durations, and can be 
described by laws based on observation. But 
because they are manifested, or projected, 
from a deeper, more fundamental world of 
dynamic processes, certain anomalies or 
paradoxes occur. They reveal that, however 
deeply we believe we have come to grips with 
ultimate reality, the artefacts we are studying 
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are, aS it were, projections into a lower 
number of dimensions from a_higher- 
dimensional realm (see page 541). 

Bohm gives the rough analogy of a man 
watching two television sets, each showing 
the view transmitted from one of two ca- 
meras focused on a fish-tank. If the cameras 
focus through different walls of the tank, the 
two scenes watched by the man will be 
completely different. Nevertheless he will in 
time see a certain relationship between the 
images, a decided correlation of behaviour of 
the fish on one screen with that of the fish on 
the other. If he did not understand that the 
screens show two-dimensional aspects of an 
overriding three-dimensional reality, he 


might find the correlation puzzling and para- 
doxical. Bohm looks upon the Einstein- 
Podolsky-Rosen paradox and other aspects 
of quantum mechanics as hinting at this 
deeper, ‘implicit’ world. 

He also points out that we should expect 


screen 1 


non-local, non-causal relationships between 
observed elements if these are projections of 
a higher-dimensional reality. One is remind- 
ed forcibly of the principle of acausal syn- 
chronicity formulated by Carl Jung and 
Wolfgang Pauli to describe the seemingly 
meaningful coincidences that occur in 
people’s lives from time to time with such 
arresting force (see page 594). By no stretch 
of the imagination are their elements con- 
nected by cause and effect and so, however 
striking an effect they produce on their 
observers, they are dismissed glibly as ‘mere 
coincidences’. It may be that, like paradoxes, 
they should spur our minds to take fresh and 
original views of reality. 

Bohm makes a courageous attempt to 
include mental events in his theory. The 
sequence of notes that we hear when listen- 
ing to music is the ‘explicit’ aspect of the 
piece. When we understand the music suf- 
ficiently to grasp it ‘in its wholeness’, we are 
grasping its ‘implicit’ order. Mozart said that 
his compositions came to him as a whole, and 
he simply had to write them out. Bohm 
regards this as showing an intuitive grasp of 
an implicit order that could only be conveyed 
to others through the explicit ordering of the 
music. Similarly he contrasts a thinker’s 
understanding of a logical or mathematical 
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An analogy for Bohm’s 
‘implicate order’. We notice 
correlations among widely 
separated events 
(represented by the 
apparently unconnected 
television pictures) and 
deduce that they represent 
aspects of a single 
underlying reality, or 
implicate order (the three- 
dimensional scene in the 
studio). We cannot study the 
implicate order directly, just 
as the viewer knows nothing 
directly about the studio 
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medium, the mystic and the 
physicist, Turnstone 1974 


problem to the sequence of steps by which he 
conveys his understanding to others. 

The field of mental phenomena, however, 
is made explicit to us in a manner so different 
from that in which material entities are made 
manifest that we have traditionally held them 
to be completely separate, displaying such 
completely different natures that we have 
puzzled for millennia over such problems as 
how mind and matter could ever interact. 

It is thought-provoking to apply Bohm’s 
ideas concerning the transience of objects 
and the relationships among them to the 
world of human personality, of the conscious 
and unconscious minds. Does his theory 
make more comprehensible the interaction 
between individual minds and the deeper, 
more permanent world of the archetypes and 
the collective unconscious itself? Bohm is 
noncommittal, but believes that such prob- 
lems, and the problems of the paranormal, 
are more likely to find a solution within the 
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framework of his ideas than they ever could 
in classical science. 

Paranormal phenomena abound with 
paradoxes, those painful spurs to human 
thought. Telepathy and clairvoyance treat 
space with contempt. Precognitions seem to 
make nonsense of our most cherished convic- 
tion that cause always precedes effect, under- 
mining our belief in time’s orderliness. Such 
seeming paradoxes, like the Einstein- 
Podolsky-Rosen paradox, may be messages 
to us, drawing our attention to hidden re- 
alities. Careful study of the paranormal will 
guide us in uncovering, mapping and par- 
tially understanding such realms. 

We have achieved the simple things, such 
as mastering flight, tapping and controlling 
atomic energy and sending members of our 
species to the Moon. In the paranormal we 
are facing the greatest challenge yet to our 
intellects. We should not expect to make fast 
progress, for we are entering areas yet more 
alien than quantum mechanics to everyday 
common-sense concepts. But we have plenty 
of time, if only we do not let our own 
stupidity wipe us from the face of our planet. 
In our uncertain world, the elusive pheno- 
mena of the paranormal are whispers of 
encouragement, glimpses of human person- 
ality beyond the physical and ephemeral. 
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Dear Sir, 

| read Mrs R. Gronow’s letter describing her UFO 
experience [issue 16] with particular interest be- 
cause | have had a very similar experience myself. 

It was a warm afternoon in August 1980. | was 
upstairs lying on my bed, looking out of the window at 
the sky while listening to some music. My brother Roy 
was also relaxing on his bed in the same room. 
Suddenly | saw a jumbo jet flying past and behind it, 
at a slightly higher altitude, was a small UFO, ap- 
parently flying at the same speed as the plane. 

Keeping my eye on the object | went to the window 
to get a better view. | watched it from there for about 
30 seconds before | fetched my binoculars. As it 
happened, they were already properly focused so | 
got an excellent view of the object immediately. It was 
silver, its wings were set further back than those ofa 
normal plane, it had a rounded ‘nose’ and there were 
no engines visible. 

| called Roy over and asked him what he made of it, 
handing over the binoculars. | kept my eye on the 
object for a total of about five minutes and Roy 
scrutinised it through the binoculars for about a 
minute. Then it just disappeared. 

We both forgot all about it until | read about Mrs 
Gronow's sighting. 
Yours faithfully, 

L. Corkill Walney, Cumbria 
Dear Sir, 

Does illness make people more receptive to ESP? | 
ask because | have had two recent experiences that 
seem to point to a connection between the two. 

The first involved a friend who lives nearby. She 
had told me about her psychic abilities and, fasci- 
nated by them, | decided to try an experiment into 
telepathic communication with her. 

| tried in vain to ‘get through’ for two weeks. Then 
one afternoon she telephoned to tell me that, while 
being confined to bed with an attack of flu, she had 
felt quite distinctly that! was ‘talking’ to her. Then and 
only then did she get my message. 

| had another similar experience shortly after- 
wards. This time | was the one who had gone down 
with flu and had slept heavily for two whole days. | 
dreamt of a heavy goods vehicle skidding through a 
complete 360° and then crashing on a motorway. | 
awoke with a start just in time to hear the radio 
newsreader warning drivers to avoid a certain 
stretch of motorway as a heavy goods vehicle had 
just crashed there. Was this merely a coincidence? 
Yours faithfully, 
Simon Goodall Westerham, Kent 
Dear Sir, 

Over many years my family have experienced 
dreams that can only be described as precognitive. 

For example, in the mid 1950s my grandmother 
dreamt that she was nursing my infant sister Janet 
when the door opened and her mother entered the 
room, walked over to her, and took the child from her, 
saying words to the effect of ‘let me take her now’. 

My grandmother was very disturbed by this dream 
because in it her mother — who had then been dead 
for many years — looked so youthful and there was an 
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expression of extreme sadness on her face. 

Shortly afterwards, despite the family’s protests 
that my baby sister was perfectly healthy, my grand- 
mother insisted that the child was ill. After much 
family argument, my sister was finally taken to see a 
specialist. It was discovered that she was suffering 
from a severe congenital heart defect. Very soon 
afterwards, my little sister died, aged two. 

| have also had such dreams. In one particularly 
vivid one | was in a large building. There were quite a 
few people about, some wearing what looked like 
white laboratory coats. Someone said that | should 
get out because ‘this building's going to ‘‘go’’’. The 
next thing | remember is dreaming that! was looking 
over flat fields towards the building and seeing a 
huge pall of smoke hanging over it. 

| told a workmate about the dream because it was 
so strange and | couldn't recall anything that might 
have made me dream such a thing. But within days | 
‘recognised’ it. | was watching the news on television 
when a picture flashed onto the screen of a familiar 
looking building over which hung a cloud of black 
smoke. | knew that was what! had seen in my dream. 
The name of the place where the explosion took 
place was Flixborough. 

My husband and my daughter have also ex- 
perienced dreams of a similar nature. 

My daughter, aged almost eight, awoke in great 
distress one night after having a dream in which her 
great-grandmother collapsed and could not be re- 
vived. We couldn't manage to persuade her that ‘it 
was only a bad dream’. She said it was real to her. 

Between four and six weeks later | left for work one 
morning with the distinct feeling that all was not well 
back at home. The feeling of unease persisted. 

At that time my grandmother looked after my two 
children with the help of my surviving sister, then 
aged 16, who lived with her. My grandmother had 
been unwell with a bad cold for two weeks although 
the doctor, whom | had seen only the night before, 
had assured me that she was well enough to manage 
the children (they were at school almost all day 
anyway). But | couldn't shake off the feeling of 
disquiet, and about mid-morning | decided to tele- 
phone my uncle and ask him tocall on my grandmoth- 
er as | felt sure, despite the doctor's assurances, 
that she was ill. After making the call | went out to 
lunch and when | returned there was a telephone 
message waiting for me saying that my grandmother 
had been rushed to hospital. My uncle had been 
sitting by the telephone — so sure was he that my 
premonition would be fulfilled — just waiting for me to 
call back. 

But it was not my daughter who witnessed my 
grandmother's collapse. | discovered that my sister 
had found my grandmother when she collapsed with 
a stroke. Grandmother died within the week. 

The strange thing was that, on that day, my 
daughter had decided that she would goto a friend's 
house to play straight after school, instead of going to 
my grandmother's with my sister as she normally did. 
Therefore she did not actually witness what her 
dream had foretold. ; 

Yours faithfully, 


Sheila Sharpe (Mrs) Kegworth, Derbyshire 
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Some of the intriguing new series that will be 
starting soon in The Unexplained 


_ What killed the mammoths? 
Mammoths have lain for thousands of years 
preserved in the Siberian ice. Does the still- 
fresh food in their stomachs suggest that they 
were wiped out suddenly, in some kind of 
cosmic maelstrom? See issue 48 


_ The unending mystery of the Mary Celeste 
Found floating without a crew yet in almost 
perfect order, the Mary Celeste was a classic 
mystery ship. Was she the victim of an 
insurance fraud? A drunken mutiny? 
Mysterious ‘magnetic forces’? See issue 48 


Who was Kaspar Hauser? 

He wandered into Nuremberg one spring day 
in 1828 — unable to speak, taking only bread 
and water, and with a bizarre message in his 
pocket. Neither his rapid rise to fame nor his 
equally strange death were to explain his 
identity. See issue 49 


Future shock: the life of Nikola Tesla 

We owe much to Tesla the electrical pioneer 
— yet little is heard of the mystery radio 
transmissions he received, the death ray he 
invented, or how his work is being secretly 
developed by the USSR. See issue 50 


Psychic archaeology at Glastonbury 
When the ruins of Glastonbury Abbey were 
first excavated in 1909, archaeologist Bligh 
Bond came up with find after startling find, 


guided, he said, by the spirit communications 


of long-dead monks. The admission ruined 
his career. What is the truth? See issue 50 


Terror by night: the vampire 


The gruesome notion of the bloodsucking 
undead is found all over the world — and has 


been avidly exploited by novelists and film 
makers. Is it all a fantasy? Or is there a 
hideous truth in the legends? See issue 51 


The day Siberia exploded 

In 1908 a massive explosion shook Tunguska 
in Siberia — so large that the explanations 
range from a crashing nuclear spacecraft to 
a miniature black hole. A look at the latest 
theories and evidence. See issue 52 


UFOs and the conspiracy of silence 

For years ufologists have wondered what 
their governments are not telling us about 
UFOS. Now we present evidence of such a 
cover-up — and of the ways in which the US| 
government in particular is actually creating 
UFO events and rumours, and infiltrating 
ufology circles for its own peculiar ends. 
See issue 53 
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